This work seeks to explore and demonstrate the use of Agent Based Simulations (ABS) in modelling and simulating supply chains. Such methodology was applied to develop a model to evaluate the impact of current tax policies in soy supply chain in Brazil. The model brought interesting insights on how the country's current tax structure induces logistics and tributary trade-offs, therefore generating a suboptimal grain distribution. This is accomplished by going through the conception and implementation of an Agent Based Model. First there is the definition and delimitation of the main agents acting upon soy's supply chain, such as producers, trader and consumers. Those agents then have their behaviors studied and translated into programable patterns. Finally, the model considers the environmental interactions with the mentioned players, including the effects of infrastructure capacities, transportation costs, storage costs and tax legislation. After quantitative and behavioral validation, the simulation is then able to mimic the actual allocation of corn, soy and soymeal productions in their respective supply chains. This would allow inferring how the system could work in different tax conditions, thus quantifying the tributary impact in terms of congestions, idle infrastructure and delays. The analysis of such results points out that a path dependant tax system may induce agents to opt for inefficient logistic solutions, if such alternatives are cheaper when taking taxes into account. From those simulations it is possible to conclude that there are opportunities for supply chain efficiency gains in the design of a new tax policy.
INTRODUCTION
Agent Based Simulation (ABS) is a relatively new class of computation models -if it is compared to other simulation approaches, such as Dynamic Systems and Discrete Eventsand there is still no consolidated approach concerning this tool. Nevertheless, it has proven itself useful and it is growing in the engineering field (Klügl, 2016) . It works through the observation of the emerging behaviour of a complex system composed by many autonomous and interacting individual entities (Macal & North, 2010) . This mechanism makes ABS a useful tool for the decision making process in environments where the decision maker has low control over all agents in the system. A good example for the application of such method would be public policies design, because it allows the simulation of the behaviors that multiple stakeholders may have under a new policy or regulation, determining the policy success and additional effects.
In the aforementioned context, the goal of the present work is to explore the Agent Based Modelling and Simulation framework, reproducing and demonstrating the methods proposed by Klügl (2016) and Macal & North (2010) in order to provide insights concerning public policies in the agriculture sector. This was done by applying Agent Based Simulation to model and simulate soy and corn supply chains aiming to evaluate the impact of the current tributary policy in Brazil's soy trade. Therefore, this study was able to simulate public policies concerning some of the most important sectors in the Brazilian economy, such as soy and soy meal, which accounted for 53% of all Brazilian agriculture exports in terms of weight in 2015 (ANTAQ, 2015) .
Besides its great importance, this sector faces major challenges concerning logistics and supply chain efficiency due to a trade off in between optimal logistics and taxation. Those challenges are exposed in the studies conducted by Santos and Abrita (2016) , which indicate that soy export's tax exemption and the current Brazilian tax configuration generate negative externalities in the soy supply chain, deindustrializing the sector and increasing processing plants' idleness. This situation happens because soy and soy meal trades, involving agents located in different states, are penalized in detriment of exports.
The mentioned tax's path dependency is better exemplified in the diagram bellow, where there are different possibilities for soy to be processed or exported after being produced on state A. This diagram shows the path dependency in the tributary system because, even though there are paths with the same end result (i.e.: III and VII finish with soy being consumed at State A and II and VI end in exports), they are taxed differently. Such situation generates inefficiencies, because, even though the taxed paths might sometimes be more logistically efficient, they are not going to be used due to their extra costs. This scenario creates a trade-off in between optimum logistics and taxation, therefore producing unbalances in the supply chain, incentivising excess and scarcity of soy and soy meal to coexist across state's borders. The situation shown above indicates that, at least theoretically, there is a great opportunity in terms of public policies because the entire sector would be more efficient with an improved taxation. However, in order to design such measure, it is necessary to estimate how agents act under different tributary rules and, then, evaluate how the system's efficiency would change under such conditions. For this purpose, the model in this work replicates each agent's behavior in the soy supply chain, such as producers, traders, consumers and ports in a georeferenced network subject to infrastructure constraints, freight costs, government taxation, and regulation. Moreover, it also considers the effect of corn supply chain due to mutual interference in infrastructure use and congestions. Finally, the model is used to evaluate how the system is affected in terms of soy processing plants' utilization, logistics costs and infrastructure congestion if taxes cease to be path dependant. Therefore, this model can be useful in the governmental decision making process because it estimates how autonomous agents in the agriculture sector react to a tributary policy in terms of supply chain efficiency.
To demonstrate this idea, this article is structured in six sections. First, this work reviews theoretical concepts concerning agent based modelling in the theoretical back-ground section. The next section describes the methods used to model and analyse soy supply chain under different tributary scenarios. The modelling section shows the application of such methods, presenting the model development and implementation. Next, the fifth section presents analysis and the model validation. Finally, the last section summarizes the article and draws its final conclusions.
THEORETICAL BACKGROUND
This section synthetizes the theoretical background concerning Agent Based Simulation and its application to the taxation in the soy supply chain. First, it goes through a review of agent based modelling and simulation tutorials in order to build the framework presented in this work. Second, it visits other works concerning supply chain simulations, indicating trends and presenting Agent Based Simulations applied to such kind of problems.
Agent Based Simulation
Even though there are no consolidated modelling practices in ABS, Klügl (2016) and Macal & North (2010) , have presented structured approaches, guides and tutorials towards building agent based models and simulations. These approaches were useful in order to conceive and develop the simulation model shown in the next section. Those two approaches are quite similar and can be summarized in three steps:
• Definition of the agents • Definition of interactions and topology
• Environment definition
The conception of a model starts after the definition of a problem with variables of interest. In the context of an agent based model the first step would be to study the underlying problem in detail in order to define and delimit the objects which have influence over the problem's outcome. These entities are usually active and autonomous in respect to the other agents in the simulated environment. Each agent may have a set of static or dynamic attributes representing the entity's characteristics, such as age, income, gender, beliefs, inventory level, etc.
In this second step, definition of agent's interactions and organization, each one of the previously defined agents is observed. The observations are then used to understand and represent the drivers and rules permeating the agent's behavior and their relationships. Those drivers and rules can be represented in many ways: a Nash Equilibrium, and animal instinct, any pattern found in behavioral economics, or a cultural convention. In addition, it is necessary to understand the relationships and communication in between agents, which can be represented, for instance, as a network, a cloud or a set of free objects moving through space.
Finally, it is necessary to define the environment underlying the entire model. This step consists in understanding and representing the interactions in between the agents and the environment as they might be mutually influential. Even though the environment is usually an inactive object, as the agents, it also may have parameters such as pressure, color, luminosity, etc.
Agent Based Simulation applied to Supply Chains
In addition to the visited Agent Based Modelling and Simulation (ABMS) framework, it is also useful to verify the use of Agent Based Simulations applied to supply chain management. Van der Zee & Van der Vorst (2005) have perceived the opportunity in the uses of methods which would present explicit control structures, focused on controlling agents, instead of methods focused on physical transactions and processes. Since then, ABMS has grown rapidly and continues to evolve due to the development of new approaches and techniques such as the model calibration framework presented by Magariño & Navarro (2016) . Moreover, ABMS frameworks have made significant progress towards simulating human behavior and decision making process. Elkosantini (2015) , for instance, proposes a generic simulation model for human centred simulations.
Concerning supply chain simulations, the literature review made by Oliveira et al. (2016) indicates that agent based models are becoming an increasing trend in the supply chain simulation field and is expected to grow because such method has emerged as a robust and competitive tool for modelling highly complex interfaces in supply chains, where other methods such as DES are currently more used. While DES is especially useful to simulate certain elements of a supply chain, such as a port terminal Cimpeanu (2014) , ABMS is a very powerful tool when the simulation reaches a wider scope. An interesting example is the work conducted by Dorigatti et al. (2016) , where a generic, versatile and systematic method is presented to model and transport interactions in supply chains is simulated using an agent based approach.
In this work, Dorigatti et al. (2016) presents three kinds of agents: Client, Transport and Supplier. Both Client and Supplier are arranged in a georeferenced network while Transport moves from one agent to the other. In terms of behavior, all agents exchange information such as demand requirements and sourcing plans in an iterative form, gen-erating a delivery plan, a distribution plan, a production plan and a sourcing plan. After agreeing upon such plans, the supplier starts to fulfil the orders in the plans by verifying the inventory and sending the products to the Client through the Transport agent; the Client receives the order and informs the Supplier. If events, such as expired products, stock out at the supplier or the Transport agent is unavailable, the order is cancelled. Finally, the model takes into account environmental elements such as distances in between Suppliers and Clients.
FRAMEWORK DEFINITION
Before applying the agent based model framework to the analysis of logistics and supply chain efficiencies in the grain sector, it is necessary to first demonstrate whether such method is suitable to the grains supply chain modelling and simulations. The main reason to endorse such method for this application is the direct correspondence in between real life and the agent based model elements. For this reason, it is relevant to indicate the presence of agents such as grain producers, traders, logistic operators, cooperatives and grain consumers responsible for decentralized decisions that affect the system's overall behavior. Those agents have a well-defined decision pattern, as they take actions in order to maximize their profits. In addition, there is an environment which subjects the agents to a transportation network possessing dynamic and static properties such as congestion levels, tax legislation and infrastructure capacities that influence agents' decisions.
After indicating the possibility of the application of such method to tax policy in the grain supply chains, the application of this framework follows guidelines close to the ones presented in the last subsection. First, this work reviews some concepts regarding soy and corn supply chains in Brazil in order to gather information on its main agents and their relationships. Next, there is the definition and delimitation of the main players in this environment, which is used to shape a conceptual model, describing the model's topology and agent's interactions in a generic supply chain, similar to the one presented by Dorigatti et al. (2016) .
Then, each agent and each supply chain is further studied and differentiated from the others according to the used commodity. In addition, the agents' behaviors are translated in programmable patterns, modelling price formation, material flows and communications. Finally, the model considers other environmental factors such as distances and transhipment costs.
Those patterns defining each agent's behaviors are then implemented in python. It generated a model that was inputted with data containing parameters such as consumers' demand, freight prices, taxes, grains' seasons and local amounts produced, etc., collected and estimated from institutional and governmental databases. Next, the model was validated by confronting the model's outputs with historical data such as exports, grain balances and processing industry utilization rates. Moreover, the hinterlands presented in the model shall be compared to the actual hinterlands and existing infrastructure.
After the validation, the model underwent a scenario analysis which compares the current tax system to other in which taxes are not path dependent, thus, not generating trade off in between optimal logistics and optimal taxation. In this new scenario, indicators involving soy processing plants utilization and congestions at ports were used to evaluate the outcomes of a non-path dependant tax system.
FRAMEWORK APPLICATION
This section starts by reviewing some concepts concerning grains supply chain that are utilized to build an initial prototype. This first prototype, based on qualitative information, seeks to reflect agents' behaviors and grains supply chains configurations, translating them into programmable patterns. Then, it is further detailed over the following sub sections, receiving both quantitative and behavioral inputs, resulting in a final simulation model. Its results are then discussed, validated and analysed on section five, providing evidence for the conclusions drawn in the last section.
Grains Supply Chains overview
The literature presents many works that map the agents in the soy and corn supply chains in a regional and national context, defining their interactions and organization. Roberti et al. (2016) show the soy supply chain defined by five players: inputs suppliers, producers, originators, processing industry, and final consumers. The first are the providers of seeds, chemicals, fertilizers and equipment. The producers use those inputs to plant and harvest soy, the originators buy the producer's grains and conduce the distribution process (storage and transportation). The processing industry transforms soy into soy meal and soy oil, and finally, the final consumers are mostly the livestock industry, and soil oil to produce biodiesel or use in the food industry and households.
Other authors such as Machado et al. (2013) , and Silva et al. (2010) , also present a similar configuration to the one mentioned above. In addition, Martha Junior (2012) provides a similar model to represent the corn supply chain, consisting of: suppliers, corn producers, originators, processing industry and final consumer. Figure 2 shows a summary of the agents and their relationships in the aforementioned works in both supply chains.
The previous diagram is useful to observe behaviors and create a first version of a supply chain model, in the next subsection. It shows the material flows, given by agriculture inputs, grains or their sub products, and information flows, given by cash, future contracts, or prices, exchanged among agents.
Model overview
According to the material and information flows observed in the Figure 2 , in the last section, there are direct correspondences in between the agent's position in the supply chain and behaviors, such as: players can act as distributors, producers, consumers, or a combination of those roles for a given product. These players can be represented in a network with multiple layers, where each layer groups a certain class of agent according to its geographic position, as the one presented in Figure 3 , bellow:
Agents
According to the conceptual model prototype, there are three types of agents: First, there are the producers, characterized by an endogenous curve of production over time, simulating the harvests or output of the processing industry, this production flow is, then, allocated to nearby traders, which will distribute the commodity across ports and consumers by evaluating the trade off in between logistics costs and prices paid by each entity. Finally, ports and consumers will present a price curve, which is related to each agent current inventory level, consumption rate and seasonal factors. In addition, it is important to notice that the processing industry is not represented by a single individual agent because it can be represented by a consumer of soy and a producer of soy meal, where the exiting flow of soy meal is conditioned by the inventory level and the incoming flow of soy.
Agents Behavior and Topology
Proceeding with the defined method, this subsection should define the behaviors and configuration of each one of the previously defined agents using a programmable pattern, taking into account each agent objective. First, there are the producers which either have an endogenous production curve (i.e.: soy and corn farmers) or have a steady production which depends on the presence of inputs (i.e.: soy processing plants for soy meal). Second, there are the traders, which will continuously evaluate commodity prices and freight costs and , pp. 193-208 DOI: 10.14488/BJOPM.2018 198 then will send products to the most profi table consumers. Finally, there are the consumers, such as processing plants, catt le and chicken breeders and ports, which will value inputs based upon current stocks and external factors.
Producers
There are two kinds of producers in terms of behaviors; farmers and soy processing plants. The first algorithm, presented on figure 4 bellow shows how farmers behave. They have a predefined endogenous production curve based upon the products' seasonality and historic production; this production is then transferred to a trader after a lead time , where i is the producer's index and k is the crop index. The accumulated production is represented by a sigmoid curve centred in the harvest season peak and is parametrized according to the harvest duration as to represent its seasonality. 
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The second type of producer, the soy processing plants, have a fixed operation capacity, given by its equipment. In this context, if soy is abundant, it should have a stable soy meal production close to its total capacity, otherwise, if inventories are depleted, soy meal production should be zero. Moreover, as the farmes, the soy processing plants have a lead time to send its soy meal to an originator. The processing plants behavior is represented in the algorithm bellow.
Originators
In the model proposed in this work, the trader's behaviors were inspired by the Congestion Game. This game, as introduced by Rosenthal (1973) , is a game in which each player should choose to use one or more resources from a set of common resources. The payoff function associated with each resource and player is a decreasing function, depending on the number of players using that very same , pp. 193-208 DOI: 10.14488/BJOPM.2018 resource. In such way, a congestion game is a suitable model to represent decisions made under scarcity of common resources.
Concerning this simulation, originators would be constrained by the scarcity of resources such as ports capacities or local consumer's demand. Therefore, each of the agents would weight freight and price of the commodity before choosing where to sell their products at every simulation step. This behavior is comparable to an iterative best response algorithm if the model assumes atomic players acting in a sufficiently short time interval. It happens because it takes multiples iterations before a significant change in routes and prices conditions occur. Therefore, we have the following solution for the trader's flows of a generic commodity in the position i and linked to the consumer j at time t represented in the algorithm in Figure 6 .
According to the algorithm above, each trader will evaluate the prices practiced at each consumer and then calculate each route's payoffs by considering freight costs (and taxes). The trader will then divide the incoming flow from farmers equally among the most profitable consumers and will send nothing to the remaining consumers.
Consumers and Ports
Proceeding to the last set of agents, there are the consumers and ports algorithms represented in figures 7 and 8 bellow. These agents have very similar behavior, as they divulgate prices to adjacent traders in order to influence incoming commodity flows and then update their inventories. The mentioned agents also have an exit flow representing the consumers demand rate or the ports capacities. The only difference among the mentioned players are the functions defining their prices. The consumer's prices are defined as a sigmoid function, considering the difference in between their current inventory position and the expected inventory, given by a seasonal curve. Otherwise, prices at ports are giv- Figure 7 . Consumers' behaviors algorithm
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Volume 15, Número 2, 2018 , pp. 193-208 DOI: 10.14488/BJOPM.2018 en by the total storage costs subtracted from the commodity prices practiced internationally. In this case, the total storage costs would be given by the current inventory position (in days) multiplied by the unitary storage costs.
The consumers will compare their current inventories to their expectations, which are given by a crescent linear function during the harvest season and decreasing linear function during the off season. If their inventories are lower than the expectations, prices should be high and low otherwise, obeying a sigmoid function with a minimum value of and a maximum value of . The maximum value represents the maximum price the commodity is willing to pay for an additional ton of commodity before stopping its operations, while the minimum value represents the price at which the consumer would recognize an arbitrage opportunity, therefore willing to buy an unlimited amount of inputs. In addition, prices sensitivity to inventory variation is given by the parameter.
Following to ports, represented in the figure 8 bellow, prices are defined by prices practiced internationally (considered flat) minus storage costs, which are calculated based on port's total stock (or congestions), calculated in days. In addition, there is a mutual interference among all crops because they use the infrastructure. Therefore, the greater is the amount of all commodities waiting to be exported at a port, the less it is willing to pay for an additional ton of any commodity.
Considering all players described above, we have that information (prices) and the modelled commodities travel in opposite directions, stablishing multiple balancing feedback loops, therefore making it difficult for consumers or ports to have excessive stocks or run out of the modelled commodity.
Environment
Other than the agent's and their behaviors, there are elements in the model that affect agent's decisions, such as distances, transportation infrastructure, infrastructure quality, and tax legislation. Those elements are materialized in the form of logistics costs and IVA taxation, prioritizing some routes over others.
In order to calculate players' payoffs, other than product prices, it is necessary to consider freight costs because in agriculture, as players deal with large volumes of commodities of low aggregate value in business-to-business context, logistic costs and taxes become one of the most important factors in the players' decision-making process. Therefore, the inputs concerning logistics costs must consider:
• Freight costs through roads Each one of these inputs is specific across different routes and geographies; therefore, they must be carefully studied before being inputted in the model. , pp. 193-208 DOI: 10.14488/BJOPM.2018 
Figure 8. Ports' behaviors algorithm
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Consolidated model
Taking in account all studied agents, kinds of crops and behaviors, the model should have the topology presented in the Figure 9 bellow:
In this topology there are the soy and corn supply chains. The fi rst consists of soy producers that can send their producti ons to soy processing plants that produce soy meal for animal feeding. The second consists of corn producers that can send their producti ons to many kinds of consumers (most of it animal feeding). Furthermore, all crops can be exported, causing mutual interference in commoditi es at ports.
Moreover, Figure 10 bellow shows a summarized algorithm for the model, integrati ng the behavior algorithms shown on subsecti on 4.4. It starts by calculati ng current producer's producti on and then sends it to the trader; next, the consumers update the prices, the traders evaluate all routes' payoff s and send the incoming producti on to the most profi table consumers. Finally, the consumers will receive the crops, use some of it and update their inventories. The model will then proceed to following ti me frame. Each ti me frame consisti ng of one day and model is run for one year, according to producti ons and infrastructure conditi ons of 2015.
RESULTS AND ANALYSIS
This secti on describes the outputs of the model and compares it to historical data to validate it. Those outputs assume multi ple dimensions, such as exports by port, exports over ti me, and geographic infl uence of each port, proving the model coherence. Furthermore, the diff erences in between the model and the reality can be explained by other variables with unavailable data or litt le eff ect over the model's behavior (such as infrastructure conditi ons or weather). This secti on will also delineate the taxati on scenarios that will be discussed in the next secti on, providing support for this arti cle's conclusion. , pp. 193-208 DOI: 10.14488/BJOPM.2018 203
Model Validation
The first variable used to validate the model are the aggregated exports by crop and month, using historical data from official sources (SECEX, 2016) as the main source for validation. In the chart 1 bellow there are the exports according to the model and the exports in 2015 according to official data. Even though both sets of data present the same behavior, it is noticeable that the official data is shifted about two months to the right. This difference can be explained by the fact that the model does not replicate all the lead times in the supply chains. In addition, it does not consider transit time or bureaucracy delays.
Another way to check the model's consistency would be to compare accumulated exports by crop and port over the year. In the tables 1 and 2 we can compare this data according to the model and official sources (SECEX, 2015) . In this , pp. 193-208 DOI: 10.14488/BJOPM.2018 case, both tables show a remarkable resemblance because exports are similarly distributed across ports and crops and the small discrepancies could be explained by commodity prices' fl uctuati ons, while the model considers internati onal traded prices and freight costs as constant. Additi onally, there may be some diff erences generated by poor infrastructure quality and the presence of logisti c synergies, such as the existence of return cargo. It is important to observe that the tables have unifi ed Paranaguá and São Francisco do Sul ports. This happens because these ports are very close from one another and dependant from the same transportati on infrastructure, thus working as if they were one single port and possessing the same hinterland. Proceeding to the next validati on step, the model with the reality can be compared by observing the most important ports by region. The criteria used to defi ne the hinterlands were the volume of exports in a 300 kilometers radius. Both maps in fi gures 11 and 12 show similar hinterlands, again endorsing the model's consistency.
Figure 11. Esti mated Hinterlands
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Analysis
In order to evaluate the effects of IVA tax's path dependency in the soy supply chain, an additional scenario is going to be considered: a NOTAX Soy scenario, which considers a system where there is no path dependency in the tax system for the soy grains, consequently, taking out the trade-off between taxes and logistic costs. This additional scenario will be compared to the Base scenario in terms of: quantity of soy processed (Chart 2), and congestions at ports, represented by the aggregated quantity of grain waiting to be exported (Chart 3). In those cases, an increase in the soy processing activity is expected, representing a growth in soy processing plants utilization and flatter curve in terms of inventory positions at ports, representing a decrease in the seasonal character of the system.
In the Chart 2 above, there is an increase of 23% in the soy processing acti vity, rising soy plants uti lizati on from 61% up to 75% in the NOTAX Soy scenario. Furthermore, soy meal producti on becomes more stable as more soy plants work at their maximum capaciti es for longer periods. In additi on, the increase in processed soy should have positi ve refl exes in terms of ports congesti ons and transportati on demand because the intensifi cati on of soy meal producti on should improve infrastructure uti lizati on during the off season, while peaks resulti ng from the soy harvest season should be smoothed by the additi onal amounts of soy being absorbed by the processing plants.
Analysing the ports inventories by product in the chart below, it is observable that the aggregated amount of grains waiti ng to be exported is dependent on those grains seasonality, having their peaks shortly aft er the harvests peaks. Nevertheless, there are slight changes in between scenarios in terms of inventory volumes because soy meal has a more consistent presence over ti me. This situati on was already expected due to the increase in soy meal producti on, seen in the last chart. Moreover, the additi onal processed volumes of soy should decrease the soy peaks in terms of inventories and the increase of soy meal volume should increase ports' inventory positi ons during the off -season, therefore decreasing the seasonal character of exports.
The menti oned situati on is bett er observed and confi rmed by the Chart 3. This chart directly compares aggregated ports inventories across scenarios, showing that the export's valley, in February, is more acti ve during the peak period, from April to October, and it is smoother in the NO-TAX Soy scenario. This conditi on should lower the waiti ng ti me for ships to load their grain; however, this is not quanti fi ed by the model. , pp. 193-208 DOI: 10.14488/BJOPM.2018 Summarizing the results presented in this chapter, it is possible to indicate that, if taxes ceased to be path dependent for soy grains, the entire supply chain would benefit from this in terms of efficiency in large or small scale. First, the soy processing plants would have a great increase in terms of utilization; second, ports would have less congestion due to the reduced inventories during the peak season and would be less idle during the off seasons.
CONCLUSION
Referring to the objective listed in the introduction of this work, this article explores the Agent Based framework, demonstrating how such method can be applied to the evaluation of tax policies' effects in agriculture. Furthermore, this work presents a structured and formal procedure for developing a complex model, following the guidelines proposed by some authors in the literature. Therefore, the steps used in this work can be replicated in order to aid the development of similar model applied to other problems.
Moreover, the developed model is accurate and robust, providing a picture of the grain supply chains in Brazil under different conditions in a scenario analysis. The multiple outputs of the model, in terms of exports, internal consumption, grains' flows and routes, show internal consistency. This situation strengthens the recommendation, which indicates an opportunity in using a non-path dependent tax system, which would increase soy processing plants' utilization and decrease transportation infrastructure's congestions.
Nevertheless, an Agent Based Model requires a large amount of resources in terms of data and specific knowledge on the system due to its bottom up nature. In addition, this kind of model presents challenges in terms of software and methods because there is no consolidated standard tool or procedure. Still, such models can be really helpful when dealing with complex systems, presenting many active elements with decentralized decisions and behaviors, such as supply chains. Therefore, it is important to develop and consolidate methods and best practices to explore such opportunity.
